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An enzymatic approach to fluorinated pharmaceuticals
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Fluorine plays a crucial role in pharmaceutical molecules and is currently present in 25% of all approved drugs due
to its effects on pharmacokinetics and pharmacodynamics™®3!. Furthermore, °F isotopes are commonly used for
radiolabeling in PET scans because of their favorable half-life of 110 min!®. Installation of fluorine via synthetic
routes can be challenging because of its strong electronegative properties, lack of methods and catalysts, as well
as slow reaction rates for radiolabeling®”\. In nature only one known enzyme mechanism has been found to
catalyze C-F bond formation. The fluorinase enzyme (FIA, EC 2.5.1.63), first identified in Streptomyces cattleya in
2002, facilitates the conversion of S-adenosyl-L-methionine (SAM) to 5’-fluoro-5’-deoxyadenosine (5’-FDA).
Sixteen native FIA homologs have since been identified®, several of which accept a limited number of non-native
substrates!®%. The reaction proceeds via an Sy2-like mechanism under room temperature and aqueous conditions
which contrasts the harsh conditions, specialized solvents and catalysts synthetic C-F bond formation often requires
(10351 This work applied an interdisciplinary approach combining computational modeling and enzyme engineering
for the development of enzymatic fluorination strategies for newly synthesized substrates and their use in PET
labelling.
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